Introduction
Muskmelon (Cucumis melo L.) belongs to the Cucurbitacea family, is one of the most admired fruits in tropical countries especially India. The drip irrigation system help growers to use water more resourcefully and in reducing extra expenditure on water and thereafter recording good profits (Donavon et al., 2012) . The yield, quality, and water use efficiency of muskmelon are affected by drip irrigation (Danial et al., 2001) . Protected cultivation techniques including shade net house technology are known to provide optimum environmental condition for better crop growth and yield with high quality
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produce (Fallik et al., 2009; Shahak et al., 2004; Smith et al., 1984) . Mulching is very useful in protecting the roots of the plants from heat, cold. Mulch is used to cover soil surface around the plants to create congenial condition for the growth. This includes temperature moderation, reduce salinity and weed control. It exerts decisive effects on earliness, yield and quality of the crop (Bhardwaj, 2013) Zoran et al., (2011) reported that the colour shade net improves productivity by moderating climatic extremes. In light of the above facts, the present study was undertaken to study the response of muskmelon to spectral modification of shading nets under different drip irrigation regimes during summer season under semiarid condition.
Materials and Methods
The 
Irrigation scheduling
Climatological approach was adopted for estimating reference evapotranspiration (ETr). The climatological data viz. daily maximum and minimum temperature, daily minimum and maximum relative humidity, wind speed at 2 m. height, actual sunshine hour and rainfall etc. were collected from automatic weather station installed on experimental plot. On the basis of climatological data, amount of water applied for muskmelon crop was estimated. Irrigation with 120 %, 100 %, 80 %, 60 %, of ETc was given on daily basis through drip system. The irrigation scheduled was based on the FAO penman-Monteith method to estimate ETr, as presented by equation (1) ( The daily crop coefficient required for computing the daily crop evapotranspiration was estimated using the third degree polynomial equation based on Kc values adopted from FAO bulletin and shown in Eq.
Kc t = -4.649 (t/T) 3 + 5.945 (t/T) 2 -1.195 (t/T) + 0.5 ------ (2) where, Kc t = Crop coefficient on t th day t = Number of days since sowing T = Total crop growth period (days) The daily crop evapotranspiration was estimated using Eq.(3) as shown below:
where, ET = Crop evapotranspiration (mm day -1 ) ETr = Reference crop evapotranspiration (mm day -1 ) Kc = Crop coefficient
The water requirement of muskmelon crop was estimated using Eq. (4) as shown below:
Where WR = Water requirement of crop (mm/day ETc = Crop evapotranspiration (mm/day)
The irrigation level factor considered as 1.2, 1.0, 0.8, and 0.6 for respective irrigation levels.
Drip irrigation method was adopted for application of the water on daily basis, through its on-line non-pressure compensating emitter spaced 30 cm spacing on a lateral for each crop row. The emitters had a rated discharged of 2 lph at operating pressure of 1 Kg/cm 2 .
Fertilizer scheduling
The fertigation tank was used for injecting the fertilizer into the drip irrigation system. N: P: K @ 100:50:50 were given as per the schedule shown in Table 1 . The fertigation started 15 days after sowing at 2 days interval.
Water use efficiency and fertilizer use efficiency
The water use efficiency (WUE) for drip irrigation was determined from the muskmelon yield data and the total depth of water applied. It was calculated by using Eq. 5:
…… ( The fertilizer use efficiency was calculated by using total quantity of fertilizers applied to each treatment and total yield of the each treatment. The fertilizer use efficiency was determined by using Eq.6:
…….(6)
Results and Discussion
Soil
The bulk density, field capacity, permanent wilting point for soil were observed as 1.42 g cm-3, 29.63 %, 19.69 % and that for media in shade net house were 1.29 g cm-3, 22.96 %, 17.89 %, respectively and seems media in shade net was more porous than the open field. The water holding capacity was higher in clay soil as compared to media of the shed net house.
Climatological data in open field
The variation between 41.8 to 27.2°C was observed for the maximum temperature similarly variation between 26.9 and 9.4°C was observed for the minimum temperature varies from throughout the crop growth period. The maximum relative humidity varied from 92 to 20 %and the minimum relative humidity varied from 85 to 7 %. The observations of the actual sunshine hours data showed that the highest value of actual sunshine hours is 11.7 hrs whereas the lowest value of actual sunshine hours is 2.3 hrs during the crop growth period. The highest value of wind speed is 9.6 km hr -1 whereas the lowest value of wind speed is 0.4 km hr -1 , over the crop growth period. The maximum reference evapotranspiration over the crop growth period is 8.13 mm day -1 while the minimum value is 3.09 mm day -1 . The observation of crop reference evapotranspiration data reveals that the maximum crop evapotranspiration over the crop growth period is 7.67 mm day -1 while the minimum value is 1.50 mm day -1 . The seasonal crop evapotranspiration was computed as summation of daily reference evapotranspiration and it was found to be 660.83 mm. Higher the value of ETc during the peak crop growth period is due to higher temperature, low relative humidity, higher sunshine hours and greater wind speed (Fig.  1) .
Water requirement
The total net water requirement of muskmelon varied with growing environment, due to different crop period. The highest seasonal water requirement (564.23 mm) was observed in red shade net with 50 % shading at irrigation level of 120 % of ET c due to longest crop period. However under green white shade net with 35 % shading at irrigation level of 120 % of ET c it was 531.61 mm. and under green white shade net with 50 % shading and under green white shade net with 75 % shading at irrigation level of 120 % of ET c it was 455.01 mm.
The lowest seasonal water requirement (486.27 mm) was observed in open field due to shortest crop period is presented in Table 2 .
Biometric observations
Effect of shading percentage and agro techniques on yield and biometric observation are shown in (Fig. 2-4) .
Fertilizer use efficiency
The (Fig. 5-7 ).
The highest FUE was observed in red shade net with 50% shading (72.89) and irrigation application @ 120% of ETc with silver black plastic mulch and the lowest FUE (7.22) was observed in green white shade net with 75% shading and irrigation application @ 60 % of ETc without silver black plastic mulch.
In conclusion, the highest seasonal water requirement (564.23 mm) was observed in red shade net with 50 % shading at irrigation level @ 120 % of ETc due to longest crop period. The maximum yield was observed in red shade net with 50% shading (S 4 ) (18.40 t ha -1 ) and irrigation application @ 120 % ETc with silver black plastic mulch (15.58 t ha -1 ). The highest yield (14.81 t ha -1 ) was recorded under silver black plastic mulch (M 1 ) as compared to non-mulch treatment. The highest WUE was observed in red shade net with 50% shading (555.9 kg/ha-cm) and irrigation application @ 60 % of ETc under silver black plastic mulch. The highest FUE was observed in red shade net with 50% shading (72.89) and irrigation application @ 120% of ETc with silver black plastic mulch.
Thus it can be concluded that the summer plantation of muskmelon crop under red shade net with 50% shading with drip irrigation @ 120 % ETc under silver black plastic mulch is recommended for higher yield under semi-arid conditions of Rahuri, district Ahmednagar of Maharashtra state.
